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bar can then be put in the centre of the resulting triangle by eye or,
alternatively, the callipers can be readjusted until the three arcs intersect
in a point.

Another simple marking-out operation is the marking out of the
positions of a number of holes which are to be drilled. The centre of
each hole is marked by a centre pop and a circle is scribed to represent
each hole, the diameter of the circle being made equal or slightly larger
than the actual size of the hole. The circles, after being scribed, are
usually centre-popped in four or more places in case the scribed line is
effaced.

In order to -render the marking-out lines mpre easily visible, it is
common practice to whitewash castings, forgings, etc., either all over or,
more usually, just where the lines are to be placed. Lines on machined
surfaces are made visible by rubbing the surface with a slightly acid
solution of copper sulphate (blue vitriol), a thin deposit of copper
resulting.

The marking out is generally done on a large surface plate or marking-
out table whose surface is accurately flat and level and the chief instru-
ments used are scribing blocks, vernier calliper gauges of the type shown
in Fig. 311, dividers (both ordinary and beam type), set-squares, levels,
and clinometer. The casting, forging, or other piece of work ,may be
clamped to a box square if it is fairly small or may be supported on
packing blocks, jacks, etc., if it is large. The cored holes of castings
must be blocked by suitable pieces of plate wedged in and on whose
surface the centre of the hole can be marked in order to enable the
marking-out circle to be drawn with the dividers.

In the marking out of castings and forgings, the marker out has to
allow for the variations between the actual casting and one corresponding
exactly to the drawing. For example, the cast-
ing shown in Fig. 218, when marked out, will
have a line X round the base to indicate the
machined lower surface and circles Y and Z to
delineate the holes. If the line X were put in
so that the thickness of the base t was right, with-
out any further consideration, it would probably
be found that when the circles Y and Z were
scribed they would be somewhat eccentric to the

outsides of the bosses. By varying the thickness Z, which is not a very
critical dimension, the circles can be brought more closely concentric
with the bosses and the marker out must effect the best compromise
possible.

The marking-out process is simplified, when a number of pieces have
to be done, by the use of sheet steel templates.
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